INTRODUCTION
It has long been known that the level of entrepreneurship, expressed as the percentage of owner/managers of incorporated and unincorporated businesses relative to the labor force, differs strongly across countries. This variance is related to differences in levels of economic development, but also has to do with diverging demographic, cultural and institutional characteristics (Blanchflower, 2000) . In particular, evidence has been assembled for an underlying U-shaped relationship between the level of business ownership (self-employment) and per capita income (Blau, 1987; Acs et al., 1994; Carree et al., 2002) . Recent research in the framework of the Global Entrepreneurship Monitor (GEM) has brought to light that the dynamics of entrepreneurship, expressed as the rate of nascent entrepreneurship or the prevalence of young enterprises, also show a wide-ranging diversity across nations. An explanation of this variance is much needed as many governments attach high hopes to a positive effect of entrepreneurship on economic well-being and accordingly try to promote new business start-ups. It is particularly important to know the extent to which a country's level of economic development may determine a 'natural rate' of entrepreneurial dynamics and may thus constrain the scope for entrepreneurship policy. In this paper it is conjectured that, analogous to the level of entrepreneurship, a U-shaped relationship with economic development is also likely for the rate of entrepreneurial dynamics. This means that, as a nation develops economically, its prevalence of nascent entrepreneurship and of new business start-ups is likely to decline until a revival occurs at the high end of economic development. The purpose of this paper is to investigate the arguments supporting this conjecture and to test it empirically. To our knowledge, no analysis of the relationship between the level of economic development and the gross inflow into entrepreneurship (selfemployment) has ever been carried out. The existence of a 'natural rate' of entrepreneurial dynamics depending upon the level of economic development would imply that this level has to be taken into account to decide whether entrepreneurial dynamics are low or high.
Two strands of literature will be used to propose a model for explaining the diversity in nascent entrepreneurship across nations with wide-ranging levels of economic development.
The first literature deals with economic development and its main accompanying processes, while the second relates a country's level of economic development to its rate of entrepreneurship. We estimate the model using data from the Global Entrepreneurship Monitor 2002 for 36 countries. The rate of nascent entrepreneurship is defined as the number of people actively involved in attempting to start a new business, expressed as a percentage of the adult population. Economic development is defined either as per capita income or as innovative capacity.
The present paper is organized as follows. In the first section we discuss the relevant literature and state our hypothesis. In the subsequent section we elaborate the research method and the main data used to test our hypothesis. Next, we introduce the control variables. Subsequently, we present the results of our regressions. A final section presents our conclusions.
LITERATURE REVIEW

Economic development
There are many concepts of economic development. A well-known operational notion of economic development focuses on the accompanying, interrelated processes of structural change, and is referred to as structural transformation (Syrquin, 1988: 206) . Accumulation of physical and human capital, and shifts in the sector composition of economic activity (production, employment, consumption) are regarded as the core components of this transformation. Related socio-economic changes are urbanization, demographic transitions, a growing level of education and changes in the distribution of income. In economic history, one tradition distinguishes between 'stages of economic development', thus emphasizing discontinuities in development. A well-known example is Rostow's theory (1960) , that hypothesizes five stages of economic growth. Major criticisms of this theory have to do with the notion of a unique path of development. More recently, Chenery and Syrquin (as cited by Syrquin, 1988: 244, 245 ) identified three stages of transformation: primary production, industrialization and the developed economy. A further distinction also takes account of the population size of countries and of patterns of international specialization.
In a modern view of economic development, as propagated by Porter, Sachs and McArthur (2002) , economic development means increasingly sophisticated ways of producing and competing, and implies the evolution from a resource-based to a knowledge-based economy.
These authors distinguish between three stages and two transitions. At the lowest levels of economic development, production is based upon the mobilization of primary factors of production: land, primary commodities and unskilled labor. At this factor-driven stage, international competitiveness is primarily based upon low factor costs and/or the presence of minerals and other commodities. As countries move to the second stage, i.e. that of industrialization, economic growth becomes more capital intensive and thus investmentdriven. For a successful transition to this stage and its related middle-income status, countries must subsequently get their labor and capital markets working more properly, attract foreign direct investment and educate their workforce to be able to adopt technologies developed elsewhere. Competitiveness is primarily based upon high rates of production efficiency in manufacturing. The key processes in moving from the first to the second stage are capital accumulation and technological diffusion. These may enable countries to achieve a certain degree of 'catch-up growth'. A third stage is that of a technology generating economy (innovation-driven stage). According to Porter et al. (2002: 17) , countries that have reached this stage innovate at the global technological frontier in at least some sectors. This stage also implies a high-income status. The transition to this stage requires a country to develop its ability to generate as well as commercialize new knowledge. This entails intensive cooperation between universities, private businesses and government. Once a critical mass of knowledge, technologies, skills and purchasing power has been built up, innovation may achieve increasing returns to scale. These will fuel a self-perpetuating process of continuing innovation and long-term economic growth (Sachs, 2000) . At this point one may speak of a knowledge economy. Thurik (2001 and describe this transition as one from the 'managed' to the 'entrepreneurial' economy.
Economic development and (occupational) entrepreneurship
Definitions of entrepreneurship abound. Hébert and Link (1989) list twelve different concepts of entrepreneurship that have one time or another been proposed by economists. Most of these concepts pertain to the social and economic functions of entrepreneurship. Other notions have to do with either an occupational or a behavioral view of entrepreneurship (Wennekers, 2005) . In the present paper we follow the occupational view. Synonyms for entrepreneurs in this sense are business owners, proprietors and self-employed. Subsequently, a distinction may be made between a static and a dynamic perspective of entrepreneurship.
The static perspective views the number of business owners (or the business ownership rate) as a dimension of the industrial structure of the economy. The dynamic perspective refers to gross and net changes in the rate of business ownership.
Several authors, including Kuznets (1971) , Schultz (1990) , Yamada (1996) and Iyigun and Owen (1998) have reported a negative empirical relationship between the level of economic development and the rate of business ownership (self-employment) in the labor force. Their studies use large cross-sections of countries spanning a wide range of economic development.
Likewise, time series data for several of the most highly developed economies show a declining trend in self-employment for at least the first three quarters of the 20 th century (Wennekers and Folkeringa, 2002) . There are various reasons for the historical decline of self-employment with increasing per capita income. Across different levels of economic development, a shift from agriculture to manufacturing implies economies of scale in production, while larger enterprises in many sectors may also offer better opportunities to minimize transaction costs. Additionally, Lucas (1978) assumes an unequal distribution of "managerial" talent among the working population. He shows how rising real wages increase the opportunity cost of self-employment relative to the return, inducing marginal entrepreneurs to become employees. Iyigun and Owen (1998) Industrial Revolution') and the related process of globalization have led to an increasing degree of uncertainty in the world economy from the 1970s onwards (Audretsch and Thurik, 2001; Thurow, 2003) . This economic uncertainty, in turn, has also created more room and more need for new business startups as agents of change, trying to exploit new ideas 3 . Two regimes may be distinguished (Carree et al., 2002) . In the Schumpeter Mark I regime 4 . It is also indicated as a switch from a 'managed' towards an 'entrepreneurial' economy (Audretsch and Thurik, 2001 ). Clearly, for countries at the innovation-driven (high end) stage of economic development, the start-up of new enterprises is a crucial process (Porter et al., 2002: 18, 19; Thurow, 2003: 95) .
Summing up, we hypothesize a U-shaped relationship between a country's gross inflow into entrepreneurship and its level of economic development.
DATA AND METHOD
Data on entrepreneurship and economic development
We make use of the Global Entrepreneurship Monitor (GEM) and some other sources. In 2002 there were 37 countries participating in GEM (see the Appendix). Of these, one country (Croatia) has not been included in the regression analysis due to missing data for the independent variables. The GEM database includes various metrics of entrepreneurship 5 , as well as a wide selection of explanatory variables from standardized national statistics 6 .
Our dependent variable is gross inflow into entrepreneurship. There are several reasons why we have chosen nascent entrepreneurship as its metric. Counts of new entries into business registries also reflect the creation of a new business unit, but these entries occur at the end of a successful start-up process and the proportion of still-born entrepreneurial efforts, in relation to those that reach the stage of registration, is unknown. Also, a major problem with a cross-national comparison of new registrations is its lack of harmonization, as these registrations are generally administrative files developed for other purposes often related to tax payments, while each country has developed different criteria for when a new business must pay a tax (related to unemployment insurance, social security payments, VAT etc.).
Consequently, no database with harmonized business start-up data for a sufficient number of countries is available. Alternatively, we might have used GEM's so-called TEA-measures 
Method of analysis
7 The value for Hong Kong is missing from the GCR. However, three of the four sub-index values for Hong
Kong are given, and based on that we approximate the Innovative Capacity Index for Hong Kong to be 22.8.
We carry out three series of regressions for testing the hypothesized relationship between a country's gross inflow into entrepreneurship and its level of economic development. First, we regress nascent entrepreneurship on economic development as measured by per capita income, testing various functional relationships. Second, we carry out similar regressions using the innovative capacity index as our metric of economic development. Third, we repeat our regressions while adding several control variables. In the first approach, we look at different functional forms of the relationship between nascent entrepreneurship and per capita income. We consider three specifications: a linear relation, a quadratic specification (Ushape), and an inverse specification, i.e. decreasing towards an asymptote (L-shape). We look at the statistical fit of these three specifications (adjusted R 2 values). We also investigate whether there is a statistically superior specification, by applying likelihood ratio tests. In the second approach we again test these functional forms of nascent entrepreneurship but this time using the innovative capacity index as our metric of the level of economic development.
In the third approach, we test our hypothesis against a selected set of control variables. First, we select an 'optimal' set of control variables from a larger portfolio, basically using a general-to-specific modeling procedure and successively eliminating the independent variable with the smallest t-statistic and re-estimating until each variable is significant at 10% level 8 . Next, we estimate a full model including a U-shaped relationship with either metric of economic development and the chosen set of control variables.
CONTROL VARIABLES
In addition to the level of economic development, many other economic, technological, demographic, cultural and institutional variables determine the rate of (nascent) entrepreneurship. There is an extensive literature on these influences, across wide-ranging scientific domains including neo-classical economics, institutional economics, sociology and anthropology. Recently, these influences have been integrated into an eclectic framework (Verheul et al., 2002; . This framework is necessarily multidisciplinary in nature and distinguishes between various economic and non-economic domains. From this framework, we have selected a portfolio of independent variables as controls for testing our hypothesis.
Other economic factors
In Increased demand for goods and services is a major factor stimulating new business start-ups, as may be inferred from various country studies of regional variations in new firm formation (Reynolds, Storey and Westhead, 1994: 449) . In the short run business cycle fluctuations influence the market opportunities for new entrepreneurs, as was born out by recent evidence (Reynolds et al., 2002) . We expect a positive influence of the annual economic growth rate on nascent entrepreneurship. Secondly, unemployment may act as a push factor for selfemployment, but it may also be a negative (inverse) indicator of entrepreneurial opportunity (Evans and Leighton, 1990; Audretsch and Thurik, 2000; Verheul et al., 2002 On the supply side it may be both a push and a pull factor to enter selfemployment, and on the demand side it is likely to create a more differentiated demand for goods and services. Empirical research by Ilmakunnas et al. (1999) suggests that income inequality positively influences the rate of self-employment, although reversed causality cannot be ruled out. Unfortunately, data on income disparity were not available for all 36 countries in our sample, so we discarded this variable.
Other technology indicators
The role of technology in general has been discussed above with respect to the influence of a 
Demographic variables
Relevant demographic factors include population growth, age distribution and educational attainment. Population growth is expected to have a positive effect on entrepreneurship (Armington and Acs, 2002: 43) . A growing population provides opportunities for new economic activity as new and bigger consumer markets emerge because of the growing population (demand side of entrepreneurship). Population growth may also be a push factor to engage in new economic activity in order to make a living, particularly when population growth is driven by immigration (supply side of entrepreneurship). The population growth 1996-2002 is taken from the US Census Bureau IDB (International Data Base). As regards age distribution, while start-ups occur in all relevant age groups, the prevalence rate of nascent entrepreneurship is often seen to be highest in the age group between 25 and 34 (Delmar and Davidsson, 2000; Verheul et al., 2002) . Adult Population Survey 10 . An enterprise is defined as a 'young business' if the business has 9 A special case, empirically confirmed by de Wit (1993) , is the hypothesis that children of self-employed fathers (parents) are more likely to become self-employed themselves. 10 This variable is not to be confused with the so-called 'Total Entrepreneurial Activity' (TEA) used elsewhere in this paper, which combines the nascent entrepreneurs and the 'new businesses'.
paid salaries and wages for more than three months but for less than 42 months, and as an 'established business' if the business has paid salaries and wages for more than 42 months (Reynolds et al., 2002, p. 38 
Institutions
Relevant institutions include fiscal legislation (tax rates and tax breaks), the social security system influencing the rewards and the risks of entrepreneurship, and the administrative requirements for starting a new business. The impact of taxes on the level of entrepreneurial activity is complex and even paradoxical (Verheul et al., 2002 
ANALYSIS OF THE MAIN RESULTS
Approach 1 -Per capita income and nascent entrepreneurship
We computed regressions for the linear, quadratic and inverse specifications, as described in Table 2 . As an illustration, in Figure 1 we depict the estimated U-curve as well as the positions of the 37 GEM countries (including Croatia) in the per capita income/nascent entrepreneurship space (country two letter codes are in the Appendix). The minimum of the curve lies at about 22,000 US $, at the level of 3.3 nascent entrepreneurs per 100 adults. As a test of robustness we also carried out a regression excluding the uppermost observation on the right-hand side (the US). Both the linear and the quadratic per capita income terms remain significant at 5% level. A further test of the robustness of our results is provided by alternative regressions of TEA, the total entrepreneurial activity index that includes nascent entrepreneurs as well as owner-managers of young businesses. Applying likelihood ratio tests similar to those applied for nascent entrepreneurship, the quadratic specification performs best.
TABLE 2 ABOUT HERE FIGURE 1 ABOUT HERE
Approach 2 -Innovation capacity and nascent entrepreneurship
To test the role of the innovative capacity as a metric of economic development we perform a similar exercise as in approach 1. Again we test linear, quadratic and inverse specifications, based on the innovative capacity index. We find again that the linear specification is rejected.
This time however, the inverse specification is also formally rejected, in favor of the quadratic specification. This suggests that initially, a developing innovation system discourages new and small enterprises ('regime of creative accumulation') up to a certain point onwards, after which still further improvement of the innovation system favors entrepreneurship ('regime of creative destruction'). 12 Estimation results are in the right column of Table 2 innovative capacity is somewhat less robust to removal of the US observation. The t-value of the squared term then drops to 1.7. As in the case of approach 1 (per capita income), regression results for TEA are similar to those for nascent entrepreneurship.
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FIGURE 2 ABOUT HERE 11 Adjusted R 2 is 0.32. T-values for linear and quadratic term are -3.3 and 2.6, respectively. 12 The relation between innovation and entrepreneurship is a complex one. We assume an "innovation pull" effect: if innovation is in the air because of the specific stage of the technology cycle there will be a supply of entrepreneurial energy trying to exploit the opportunities. The reverse effect is also likely to exist when the supply of entrepreneurship, driven for instance by low opportunity costs, leads to the exploration of new markets because incumbent markets have high entry barriers. In reality, these two effects will probably interact leading to dynamic spurts in innovative and entrepreneurial behavior. Further research using times series data sets is needed to throw more light on the exact relationship between innovative and entrepreneurial behavior. 13 Quadratic specification has highest adjusted R 2 , 0.34. T-values for linear and quadratic term are -2.4 and 2.1, respectively.
Approach 3 -Regression analysis including control variables
In the third approach we test the role of economic development against the influence of our control variables as other possible determinants of nascent entrepreneurship. To reduce multicollinearity, we omit Internet penetration per capita, the number of days required to start a business, and economic growth in 2002 from the control variables 14 . Next, we apply a general-to-specific modeling procedure, resulting in a set of significant variables. However, some candidate control variables may not appear in the final set because of multicollinearity with other regressors, and may be re-assessed.
TABLE 3 ABOUT HERE
Estimation results for this approach, employing linear relationships only, are in Table 3 . The first column presents our initial set, i.e. a constant, ten control variables and linear terms of per capita income and innovative capacity. The final set of significant regressors (given our tolerance level of 0.1) is presented in the second column. However, it seems likely that the variables tax revenues and population growth were omitted from the procedure due to multicollinearity and not because they have no (significant) influence on nascent entrepreneurship (see Annex III in Van Stel et al., 2004, for details) . Therefore, we also present results including these two variables (third column). In the last two columns of Table   3 we present our full model, combining the selected variables from the general-to-specific procedure (including tax revenues and population growth) with either the per capita income variables (linear and squared terms) or the innovative capacity index (linear and squared terms). As regards the estimated U-curves for per capita income and innovative capacity, we find these to be robust, because both terms (linear and squared) remain significant in the regressions including control variables 15 . In addition to the effects of per capita income and innovative capacity, we find significant effects of five variables. First, incumbent business ownership has a positive influence on nascent entrepreneurship. This supports the assumed importance of entrepreneurial role models. It may also reflect the willingness of experienced 14 These variables are correlated with respectively the number of computers per capita, the number of permits required to start a business, and economic growth in 2001. 15 However, the U-shaped curves of nascent entrepreneurship as estimated in Table 3 are somewhat less steeply sloped than those in Table 2 . This may be due to the fact that the 'incumbent business ownership' variable is also U-shaped with respect to economic development, as discussed in the Literature Review section.
workers in small firms to go out and create a new business. An additional explanation is that a larger number of incumbent business owners may imply a higher turnover of enterprises, as discussed in the Literature Review section. Second, we find a negative effect of social security on nascent entrepreneurship. In countries with a relatively generous social security system, the unemployed have less financial need to set up shop for themselves. Besides, the opportunity costs of becoming self-employed are relatively high compared with wageemployment. Apparently, these effects dominate a potential positive effect stemming from a relatively high social minimum acting as a safety net in the case of business failure. Third, there is a negative effect for the (former) centralized command economies dummy. This reflects that the 'inherited' culture and institutions in the (former) communist countries are less suitable for self-employment. Fourth, tax revenues as a percentage of GDP are found to have a positive effect on nascent entrepreneurship. This result supports the tax evasion or tax avoidance hypothesis, but it may also reflect that countries with higher tax revenues may be spending more on infrastructure and research and development, providing a better context for new start-ups. Fifth, we find the hypothesized positive effect of population growth. This confirms earlier results presented by Hunt and Levie (2003) who use individual GEM-data within the context of a different model specification.
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Differentiating between opportunity-based and necessity-based nascent entrepreneurship
In this section we distinguish between opportunity-based and necessity-based entrepreneurial activity. We estimate equations for these types of nascent entrepreneurship, comparing different functional forms of our metrics of economic development. The Global Entrepreneurship Monitor distinguishes two basic (classes of) dominant reasons or motives why individuals participate in entrepreneurial activities: (a) primarily, they perceive a business opportunity (i.e. they choose to start a business as one of several possible career options), or (b) they see entrepreneurship as their last resort (i.e. they feel compelled to start their own business because all other work options are either nonexistent or unsatisfactory).
Using this categorization it is possible to label more than 97 percent of those who are active as either "opportunity" or "necessity" entrepreneurs (Reynolds et al., 2002, p. 15 ). In our sample, the mean share of opportunity nascent entrepreneurship with respect to total nascent entrepreneurship is 79%. In Norway this share is as high as 99%. Relatively low shares (below 60%) are found in South Africa, Argentina, Brazil and Chile. In other words, in these (lesser developed) countries relatively many nascent entrepreneurs engage in entrepreneurial activity out of necessity.
We compare linear, U-shaped and L-shaped relations for opportunity and necessity nascent entrepreneurship separately, by again applying likelihood ratio tests. Some results are presented in Table 4 . With respect to per capita income, we find a quadratic (U-shaped)
relationship to have the best statistical fit for opportunity entrepreneurship. This finding is intuitively plausible in so far as many new opportunities for entrepreneurship arise at the high end of economic development. For necessity entrepreneurship we find a negative relationship with per capita income, which is also plausible. As regards innovative capacity, we again find a quadratic function for opportunity entrepreneurship and a decreasing function for necessity entrepreneurship. However, this function is L-shaped instead of decreasing linearly.
TABLE 4 ABOUT HERE CONCLUSIONS
In this paper, a U-shaped relationship between the rate of nascent entrepreneurship and the level of economic development is hypothesized based on both the literature on entrepreneurship and that on economic development. This hypothesis is tested using three approaches of the explanation of nascent entrepreneurship across countries and using data for and necessity-based nascent entrepreneurship (decreasing relationship) underline that the Ushaped relationship between total nascent entrepreneurship and economic development is particularly related to the creation of many new business opportunities at more advanced levels of economic development. We assume that the U-shaped patterns for total nascent entrepreneurship, as shown in Figures 1 and 2 , are the net effect of two processes affecting opportunity and necessity entrepreneurship 17 .
The results suggest that a 'natural rate' of entrepreneurship is to some extent governed by 'laws' related to the level of economic development. Consequently, the level of economic development has to be taken into account to evaluate whether entrepreneurial dynamics are high or low. Furthermore, another study published in the present volume (Van Stel, Carree and Thurik, 2005) finds that the impact of entrepreneurial dynamics on economic growth is considerably smaller (or even negative) for developing countries than for more highly developed economies. Taken together, these results suggest that entrepreneurial dynamics play a different economic role in countries at different stages of economic development 18 .
What does this conclusion imply for economic policy across subsequent stages of economic development? On the one hand, the results suggest that low-income nations, given their stage of development, should not consider the promotion of new business start-ups as a top priority on their policy agenda. Instead, they may be better off investing in the management qualities of their population and fostering the exploitation of scale economies through foreign direct investment and the growth of young businesses. To that purpose, governments of these countries must establish confidence in property rights, promote education, guarantee access 17 In particular, adding up the estimated functions for necessity and opportunity entrepreneurship with respect to per capita income, rather closely reproduces the U-shaped curve estimated for total nascent entrepreneurship. 18 For a similar conclusion with respect to the level of business ownership, see Carree et al. (2002) who estimate the 'equilibrium rate' of business ownership in 23 OECD countries to be a U-shaped function of economic development. Moreover, deviations between the actual and the equilibrium level of business ownership (given the stage of economic development) are found to have a negative impact on economic growth.
to capital markets, safeguard stable macro-economic conditions and make sure that the necessary physical infrastructure is in place. Moreover, they may consider providing specific tax incentives for foreign direct investment. On the other hand, for the economically most advanced nations, fostering investment in research and development, improving the incentives for self-employment, stimulating entrepreneurship education and promoting the commercial exploitation of scientific findings through transparent intellectual property rights and a well-developed market for venture capital offer the most promising approach for public policy.
Another conclusion has to do with the speed of adjustment towards the 'natural' rate of (nascent) entrepreneurship, or towards any other rate of entrepreneurship that a country might aspire. Next to the level of economic development, demographic, cultural and institutional factors are found to have an influence on the rate of entrepreneurial dynamics. As these determinants are structural in nature, their impact contributes to the stable and pathdependent character of comparative rates of nascent entrepreneurship 19 . Thus, in the short run the influence of government policy on the rate of entrepreneurial dynamics may be relatively modest. In the long run, government policy may have more impact through a gradual evolution of culture and institutions. Governments in high-income countries striving to promote entrepreneurship are advised to be patient and persevering. The road to an entrepreneurial society is a long one (Bosma et al., 2002) .
Our study has several limitations that should be borne in mind when interpreting the results.
First, the analysis pertains to the differences in nascent entrepreneurship across countries at one moment in time only. This is probably the main reason why no effect of cyclical variables was found. A preliminary analysis carried out by Reynolds et al. (2002) entrepreneurship. Second, nascent entrepreneurship as used in our paper is an aggregate indicator of entrepreneurship. Disaggregating by sector may lead to different results. Third, the innovative capacity index as used in this paper is a broad concept. The use of the underlying sub-indices as described in the 'Data' section may throw more light on which aspects of innovative capacity are most important. This is important for concrete policy initiatives stimulating entrepreneurial activity. Fourth, by using the full set of GEM-countries in our regressions, the present paper implicitly assumes that the effects of the various independent variables are uniform across a wide variety of countries. However, there may be interaction effects in the sense that the level of economic development influences the effects of various other determinants. For instance, computers and Internet use may be more important for setting up a business in highly developed countries than in less developed ones.
More generally, the model does not explicitly take into account that there may be multiplier effects, originating in a two-way relationship between entrepreneurship and economic development (Carree et al., 2002) . For the empirical part of the current paper we make use of the GEM database. The countries participating in GEM 2002 are listed below.
